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Description 

The invention relates to a connector fitting ac- 
cording to the first clause of claim 1 . Said cylindrical 
members may be pipes, tubes, rods, or other type 
members. Fittings embodying the invention may con- 
nect a cylindrical member to another body of a diffe- 
rent type, or may connect two or more cylindrical 
members together. Such connections may be a coaxi- 
al arrangement, an angular arrangement, or any com- 
bination of such arrangements. When such 
connections are made for pipes, tubes or rods, ar- 
rangements in addition to the straight in-line or coaxial 
arrangement include tees, elbows, U-connections, X- 
connections, and the like. 

A connector fitting embodying the invention com- 
prises a nut or main body and a cap bolt for each cylin- 
drical member to be connected by the fitting. A 
particular type of fitting clamping arrangement is 
used, which is sometimes referred to as a cantilever 
clamping action fitting. The type fitting employed is a 
quick connect and quick disconnect fitting which se- 
als any fluid in any tube or pipe with which it is em- 
ployed against pressure loss. 

Numerous tube or pipe couplings or fittings are 
known in the art, some of them which have quick con- 
nect and quick disconnect features. US-A-4, 124,235 
is typical of a threaded body and nut arrangement 
having a wedge-like metal sleeve which is tightened 
in gripping relation with a tube extending therethrough 
as the nut is threaded on the external threads of the 
body. US-A-1 ,61 5,233 Is typical of some cantilever 
clamping action fittings using tapered threads to 
cause the Cantilever clamps to engage the pipe or 
other cylindrical member being gripped. US-A- 
4,544,186 shows a similar clamp action fitting in 
which a f itting body has split ends provided with ex- 
ternal threads. An internally threaded nut is threaded 
over the split ends. When the nut is threaded on the 
split ends until it bottoms out on a flange on the fitting 
body, the threads force the main body split ends into 
clamping engagement with a tube or pipe. US-A- 
3,499,671 shows another coupling for a tube without 
using flared ends, and includes a deformable metal 
sleeve between a nut and body having threaded en- 
gagement with each other. 

US-A-3734547 discloses a coupling In which a fit- 
ting body has internal threads and a cap bolt with a 
segmented threaded stem is used to grip a pipe. 

It is typical of such prior art when threads or other 
camming surfaces are used that the threads or cam- 
ming surfaces are exposed to contaminats or physical 
damage during handling and transport, as well as 
while being used as a coupling or connector. Others 
are not pre assembled, and then attached to cylindri- 
cal members in damping fashion without some disas- 
sembly or with only a minimum of securing action. 
Some do not provide adequate sealing arrangements 



to handle higher fluid pressures in the tubes or pipes 
which are connected by them. 

The problem underlying the invention is to pro- 
vide an improved connector fitting of the kind speci- 

5 fied initially, which is improved particularly with 
respect to the protection of the threads and with res- 
pect to its sealing properties. This problem is accom- 
plished by claims 1 and 20. 

According to the invention a nut main body has in- 
to ternal camming surfaces formed by threads on a bore 
or recess inner surface. Acap bolt has a through bore, 
a bolt head, and a longitudinally segmented shank de- 
fining axially extending clamping legs. External cam- 
ming surfaces, defined by threads on the ends of the 

15 clamping legs which are remote from the bolt head, fit 
within the internal camming surfaces of the nut main 
body with the bolt head engaging the nut main body 
so that the internal and external camming surfaces 
are contained within the nut main body and protected 

20 against contaminants and physical damage during 
transport and handling. A cylindrical member, which 
may be a pipe, tube, rod or other device, fits through 
the cap bolt bore in snug but relatively movable rela- 
tion, and extends at least into the nut main body re- 

25 cess axially beyond the internal camming surfaces. It 
is preferred that the nut main body have a passage or 
bore of which the recess having the internal camming 
surfaces are a part, with the cylindrical member 
extending at least partially into the nut main body pas- 

30 sage or bore axially inward of the recess internal cam- 
ming surfaces. The cap bolt is then further tightened, 
but cannot move axially further into the recess be- 
cause of the engagement of the bolt head and the end 
of the nut main body. This causes camming action of 

35 the camming surfaces to occur, creating forces acting 
radially inward on the clamping legs at their ends with 
the external camming surfaces formed thereon, 
causing them to be resiliency bent in cantilever fash- 
ion to clampingly grip the cylindrical member. It is pre- 

40 ferred that suitable seals be provided to keep the 
camming surfaces further protected, and to hold fluid 
pressures which may later be introduced into the pipe, 
tubeorotherfluid-conducting cylindrical member. It is 
also preferred that stop means be provided in the nut 

45 main body to locate the end of a cylindrical member 
at the appropriate position in the nut main body. Such 
stop means may be one or more shoulders positioned 
for abutting relation with the end of cylindrical mem- 
bers, or a removable C-clip in an internal groove in the 

so passage or bore of the nut main body, or the end of 
another cylindrical member already positioned and 
clamped in place in the nut main body. The last noted 
stop means is particularly effective when two cylindri- 
cal members of different outer diameters are being 

55 connected by a fitting embodying the invention, with 
the larger one of the cylindrical member ends acting 
as an abutting stop for the smaller one, the larger one 
having been previously located by a shoulder in the 
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nut main body passage or bore. To connect relatively 
soft flexible tubular members like those made of vinyl 
or polypropylene, a preferred development of the in- 
vention provides the features of claim 17. 
In the particular arrangements claimed in claims 17 to 
23, the tubular plastic member being connected will 
also function as a seal against contaminants as well 
as sealing the fitting against leakage. 

Fittings embodying the invention herein disclosed 
and claimed may be axial I y extending or angularly for- 
med, may clamp cylindrical members at two nut main 
body ends to join two such members together, or may 
have a pipe thread at one end opposite one cap bolt 
so that the fitting is secured to a tank or other fluid- 
containing device with a pipe or tube being connected 
to the tank interior by the fitting. Other modifications 
may include tees, elbows, and X-shaped nut main 
bodies. Different size cylindrical members may be 
Joined by a single f itting. In all arrangements the cam- 
ming surfaces are so contained as to be protected 
against physical damage during handling, transport, 
installation and use. It is also preferred that those sur- 
faces be so protected against contaminants by the 
use of shipping seals until they are ready to be instal- 
led, and then by the cylindrical member or members 
as seals after installation and during use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an elevation view of a fitting showing one 
embodiment of the invention, with parts broken away 
and in section. The fitting is illustrated in its transport 
condition, with shipping seals or caps in place. 

Fig. 2 is a cross section view of the fitting of Fig. 
1, taken in the direction of arrows 2-2 of Fig. 3 and 
showing a pair of cylindrical members installed, with 
the fitting in clamping and sealing relation with the 
cylindrical members. 

Fig. 3 is a cross section view taken in the direction 
of arrows 3-3 of Fig. 2. 

Fig. 4 is a cross section view with parts broken 
away. It is similar to that of Fig. 2 and shows another 
embodiment of the invention wherein two cylindrical 
members having different outer diameters are clam- 
ped together by the fitting in sealed relation. 

Fig. 5 is another cross section view with parts bro- 
ken away. It is similar to that of Figs. 2 and 4 and 
shows still another embodiment of the invention. 

Fig. 6 is another cross section view with parts bro- 
ken away. It is similar to that of Figs. 2, 4 and 5 and 
shows an elbow version of the fitting embodying the 
invention. 

Fig. 7 is another cross section view with parts bro- 
ken away. It Is similar to that of Fig. 6 and shows a tee 
version of the fitting embodying the invention. 

Fig. 8 is another cross section view with parts bro- 
ken away. It is similar to that of Fig. 2, and shows a 
fitting embodying the invention with one cylindrical 



member clamped by the fitting and the fitting main 
body having a pipe thread connection to a container 
such as a tank, the interior of which the tubular cylin- 
drical member is connected for fluid transmission. 

5 Fig. 9 is an elevation view of a fitting showing one 

embodiment of the invention, with parts broken away 
and in section. The fitting is shown during the first 
step of the installation wherein a tubular plastic mem- 
ber is being secured to the fitting. 

10 Fig. 10 is also an elevation view of the fitting of 

Fig.9 , with parts broken away and in section. It shows 
a tubular plastic member installed , with the fitting in 
clamping and sealing relation with the tubular plastic 
member. 

15 Fig. 11 is a cross section view taken of the main 

body, cap bolt and ferrule of the fitting of Figs. 9 and 
10, in an exploded or pre-assembly arrangement. 

Fig. 12 is a cross section view of the ferrule of the 
fitting shown in Figs. 9 to 11. 

20 Fig. 13 is an end view of the ferrule of Fig. 12, 

taken in the direction of arrows 5-5 of that Fig. 

Fig. 14 is another cross section view with parts 
broken away, showing a modification of the fitting of 
Figs. 9-1 2. The f itting is illustrated in its transport con- 

25 dition, with shipping seals or caps in place. 

Fig. 15 is a cross section view with parts broken 
away, showing the fitting of Fig. 14 in its partially as- 
sembled and installed position. It is similar to that of 
Fig 9. 

30 Fig. 16 is another cross section view with parts 

broken away. It is similar to that of Fig. 10, and shows 
the fitting of Fig. 14 in its fully installed position, with 
one tubular plastic member being connected. 

The fitting 10 of Figs. 1, 2 and 3 is of the type in 

35 which either one cylindrical member or two cylindrical 
members are received and clamped by the fitting. In 
Fig. 1 , the fitting is shown in its transport condition, as 
will be further described. Fitting 1 0 has a nut 1 2 form- 
ing the fitting main body. The exterior of the nut is de- 

40 fined by opposed ends 14 and 16 and an outer side 
wall 18 shown as being hexagonal to provide a good 
tool purchase for installation and removal of the cylin- 
drical members. Ends 14 and 16 respectively have 
end outer surfaces 20 and 22. These surfaces are il- 

45 lustrated as being perpendicular to the fitting axis 24, 
but are not required to be so. For example, they may 
be somewhat conical, in either a convex or concave 
manner. Such variations are more fully disclosed and 
claimed elsewhere, and are therefore not further 

50 shown or described here. 

Bore 26 is better illustrated in Fig. 2. It has an axi- 
ally central portion 27 of a diameter commensurate 
with the outer diameter of the cylindrical members to 
be received therein, preferably such that there is a 

55 snug fit but that the cylindrical members can still be 
moved axially and turned arcuately in the bore so long 
as they are not yet clamped in place. One outer end 
of bore 26 is provided with a recess 28 and the other 

3 
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bore outer end is provided with a recess 30. These re- 
cesses are larger in diameter than the diameter of the 
axially center portion 27 of the bore. Since these re- 
cesses are identical but oppositely disposed, only re- 
cess 28 will be described in further detail, it being 
understood that recess 30 is identically constructed. 
Recess 28 has its outer end 32 opening through nut 
main body end surface 20 and its inner end terminat- 
ing at the recess bottom 34. Internal camming surface 

36, defined by an internal thread 37, is formed on ab- 
out the axially inner half of recess 28. Cross section 
segments of internal thread 37, as seen in Fig. 2, are 
generally triangular so that the camming surface 36 is 
a spiral surface located on the lower side of the thread 

37. Camming surface 36 extends upwardly from the 
recess bottom 34, or from a point immediately adja- 
cent thereto, and also extends inwardly from the side 
wall 38 of the recess. The camming surface 36 when 
seen in cross section as shown in Fig. 2, is therefore 
oblique to the axis 24. While the other side of the 
thread 37 is a similar but reverse angled surface, it 
functions primarily only as a thread surface for the 
usual threading action to be described. 

The axially outer half of the recess side wall 38 is 
not threaded, and has a diameter at least as large as 
the root diameter of the thread 37 forming the internal 
camming surface 36 so that a mating external thread, 
when inserted in that part of the side wall 38, may axi- 
ally pass by it without requiring any threading action. 
This decreases preassembly time. The internal cam- 
ming surface 36 is not needed or desired in this area 
because the camming action should occur near the 
recess bottom 34 rather than near the recess outer 
end 32. This provides a longer moment arm for the 
most effective cantilever action and clamping force 
with a given force exerted. 

Fitting 10 also has cap bolts 40 and 42 at the op- 
posite ends 1 4 and 1 6 of nut main body 1 2. These cap 
bolts are also structurally comparable, and usually 
even dimensionalty identical, to each other, and there- 
fore only cap bolt 40 will be described in greater detail. 
It is to be understood that cap bolt 42 bears the same 
relationship to nut main body end surface 22 and to 
recess 30 as does cap bolt 40 to nut main body end 
surface 20 and recess 28. As later noted, it and recess 
30 may at times be of a different size from cap bolt 40 
and recess 28. 

Cap bolt 40 has a bore 44 extending theret- 
hrough, with bore 44 being coaxial with the fitting axis 
24 when assembled to and within nut main body 12. 
In the particular fitting illustrated, bore 44 is also pref- 
erably of the same diameter as the axially central por- 
tion 27 of bore 26. Cap bolt 40 includes a bolt head 
46 and a bolt shank 48 extending axially from one of 
the axially spaced side surfaces 50 of bolt head 46. 
Bolt head 46 has a laterally positioned side exterior 
surface 52 also shaped for good tool purchase, and 
is here illustrated as being hexagonal and of the same 



size as the hexagonal exterior side surface 18 of the 
nut main body 12. As shown in Fig. 2, the bolt head 
surface 50 is in surface mating engagement with the 
nut main body end surface 20 when the cap bolt is in 

5 its installed position for fitting transport and in use. 

Cap bolt shank 48 is annular since bore 44 also 
passes axially through it . The shank end 54 remote 
from bolt head 46 terminates so that it is of a some- 
what shorter axial length than the axial length of re- 

10 cess 28 from nut main body surface 20 to recess 
bottom 34. External camming surface 56 is formed by 
an external thread 58 on shank 48 so that it extends 
from the shank remote end 54 axially toward bolt head 
surface 50, but preferably terminates at about the 

15 same distance from surface 50 that camming surface 
36 terminates to the nut main body outer end 20. The 
remaining axial portion of shank 48 from the termi- 
nation of thread 58 to the cap bolt head surface 50 is 
preferably of about the same diameter as the root 

20 diameter of thread 58. As described to this point, 
shank 48 is essentially an externally threaded annular 
extension from the bolt head 46. However, it is divided 
into several longitudinally extending segments 60 by 
slots 62. These slots extend from the shank outer end 

25 54 through the camming surface 56 and also through 
most of the shank length, stopping immediately adja- 
cent to, yet preferably spaced from, bolt head surface 
50. Shank segments 60 may therefore be identified as 
cantilever shank legs. In the illustrated construction, 

30 there are four slots 62 and therefore four shank seg- 
ments or legs 60. Some other applications or fitting 
constructions may use more or less shank legs. If less 
are used, the slots 62 are then considerably wider 
arcuately so that the shank legs are sufficiently 

35 arcuately narrow to still function as resilient cantilev- 
ers. This would lessen the maximum obtainable 
clamping action, and should not be used where high 
clamping forces are required. It is more likely that 
more shank legs will be preferred. When the cylindri- 

40 cal member to be clamped is rather large, like in drain 
pipes, water mains, sewer pipes, etc., there may be 
more slots and shank legs to maximize the effective 
clamping areas of the shank legs and still obtain the 
needed cantilever action. When used with a drain pipe 

45 that is one meter in outer diameter, for example, and 
therefore with an outer circumference of 3.14 meters, 
it would be appropriate to use as much as fifty to one 
hundred shank tegs on one cap bolt to assure suffi- 
cient cantilever flexibility commensurate with a large 

50 total clamping area of engagement 

Since the cross section view of the cap bolt 40 in 
Fig. 2 is taken along a line or in a plane passing 
through two oppositely positioned slots 62, the two 
shank legs of cap bolt 40 as seen in Fig. 2 are not in 

55 section, but are shown in elevation. To more fully illus- 
trate this, the cross section of the cap bolt 42 Is shown 
as passing through the shank at other than the slot lo- 
cations so that the shank legs of that cap bolt are 
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shown in cross section. The cap bolt 42 is illustrated 
as being one-twelfth turn from having the hexagonal 
side surfaces of its bolt head in surface alignment with 
the hexagonal side surfaces of the nut main body 12 
in order to show this. In the installed position, the s 
hexagonal side surfaces in actual practice may or 
may not be in surface alignment unless very precise 
tolerances are maintained in making the nut main 
body, the cap bolts, and the cylindrical members. The 
expense to accomplish this is not normally justif ied. 10 

Internal grooves 64 and 66 are preferably pro- 
vided in the axial central portion 27 of bore 26, and in- 
ternal groove 68 is preferably provided in bore 44 near 
the axialiy central portion of bolt head 46. Seals, here 
shown as O-rings 70, 72 and 74, are respectively re- 15 
ceived in grooves 64, 66, and 68 to provide added 
sealing relative to the cylindrical members once those 
members are inserted and in position to be clamped. 
With surfaces 20 and 50 engaged, and effectively in 
sealing relation even though not a high pressure seal, 20 
and seals 70, 72 and 74 sealing against the cylindrical 
members as well as the nut main body and cap bolt, 
the camming surfaces 36 and 56 are well protected 
against contaminants. By use of shipping caps 75 and 
77 in the outer ends of the cap bolt bore 44. contamin- 25 
ants are kept out of the recesses and therefore away 
from the camming surfaces during handling and 
transport These shipping caps are preferably re- 
moved only immediately prior to insertion of the cylin- 
drical member or members to be clamped. Therefore 30 
at various times the camming surfaces are substan- 
tially always protected against contaminants by seal- 
ing means, which at times include the sealing caps 75 
and 77 and, at other times, instead include the cylin- 
drical member or memers being clamped. The sealing 35 
means may, but necessarily does not, include the se- 
als 74, 74 in cap bolts 40 and 42, or seals 70 or 72. 
As noted elsewhere, these seals are not necessary 
when the cylindrical rhember or members are rods or 
do not conduct fluid under pressure. 40 

The fitting 1 0 is normally preassembled to the ex- 
tent shown in Fig. 1 , with cap bolts 40 and 42 threaded 
in place so that their bolt heads are in light forcible sur- 
face engagement with the nut main body end sur- 
faces. Those surface engagements, together with the 45 
shipping caps 75 and 77 in position as shown, fully 
protect the camming surfaces 36 and 56, and their as- 
sociated threads 37 and 58, as well as the walls of the 
bore sections, free of contamiation by dust and dirt, 
etc., and against physical damage due to external for- so 
ces accidentally being exerted on them. 

Occasionally, a fitting 10 is to be secured to only 
one cylindrical member. Usually the one cylindrical 
member is then inserted entirely through the fitting so 
that It extends axialiy beyond both of the cap bolts 40 55 
and 42. If it is a solid cylindrical member, or one which 
is not required to conduct fluid without leakage, it may 
terminate within the axialiy central portion 27 of bore 



26 or therebeyond. If the fitting is to provide a tubular 
dead end closure of a pipe or tube cylindrical member, 
it should terminate after it has been inserted past one 
or both of seals 72 and 70, but not into recess 30. 
Then, a solid or dummy cap bolt is threaded in place 
instead of cap bolt 42, with a seal such as an O-ring 
seal being placed between the shank end of the solid 
cap bolt and the bottom of recess 30, if pressure sea- 
ling is needed. The solid cap bolt and the seal effec- 
tively plug and seal the end of the nut main body 
opposite cap bolt 40. 

The more common use of the f itting 10 is in the 
connection of two pipes or tubes, as shown in Fig. 2. 
One tube or pipe 76 is inserted through the cap bolt 
bore 44 and recess 28 until its tube end 78 passes axi- 
aliy beyond seal 72. At this position, the tube outer 
surface 80 has one surface section 82 within bolt 
head 46 so that it is in sealing engagement with seal 
74, another surface section 84 within the portion of 
the shank legs 60 having the camming surface 36 the- 
reon, and another surface section 86 within the axialiy 
central bore portion 27 so that it is in sealing engage- 
ment with seal 72. The second tube or pipe 88 is in- 
serted through the cap bolt bore of the cap bolt 42 and 
recess 30 until its tube end 90 passes axialiy beyond 
seal 70. If tube 76 has already been clamped in posi- 
tion, as would be the usual case, its tube end 78 will 
act as a stop engaged by the tube end 90 of tube 88, 
effectively axialiy locating that tube in position. At this 
position of tube 88, the tube outer surface 92 has one 
surface section 94 within the head of cap bolt 42 so 
that it Is in sealing engagement with the seal 74 of that 
cap bolt, another surface section 96 within the portion 
of the shank legs of cap bolt 42 having its camming 
surface thereon, and another surface section 98 with- 
in the axialiy central bore portion 27 so that it is in sea- 
ling engagement with seal 70. Tube 88 is then also 
clamped in position, as will be described. All of the fit- 
ting camming surfaces and bore surfaces are then 
once again sealed, with the tubes 76 and 88 sealing 
the bores and recesses in place of the shipping caps 
used during transport and handling. 

When tube 76 is inserted into its proper axial posi- 
tion as above described, and also in its desired ro- 
tational position if there is a concern in that regard, it 
is the usual practice to then clamp it in place without 
delay. This is accomplished by rotating the cap bolt 40 
in a direction tending to thread it further into the nut 
main body 12. The hexagonal outer surfaces of the 
bolt head 46 and the nut main body 12 aid in this oper- 
ation, providing good tool purchases for tools such as 
wrenches. Because the cap bolt 40 is already 
threaded into the nut main body 12 until surfaces 20 
and 50 are in engagement, the cap bolt cannot actu- 
ally moved axialiy further into the nut main body bore 
26 by such action. Instead, the camming surface 36 
of the shank legs will move arcuately relative to the 
camming surface 56 of recess 28, causing tensile for- 
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ces to be exerted along the shank legs 60. Camming 
action results, with a force vector which moves the ou- 
ter ends of the shank legs 60 in a resilient cantilever 
action inwardly, causing the inner surfaces of the 
shank legs in the axial area of the camming surface 
36 to grip and clamp the tube outer surface section 84. 

It has been found, with a typical National Course 
thread defining the camming surfaces, that only about 
one-tenth of a turn of the cap bolt 40 is usually re- 
quired to obtain full clamping action which will hold 
one-half inch tube in place against axial removal and 
in proper sealing relation under pressures normally 
encountered. The amount of arcuate turning required 
will vary to some extent due to any variations in the 
difference in the radius of the cylindrical member and 
the radius of the cap bolt bore, since that difference 
determines the distance that each of the shank leg 
ends must move radially inward to clamp the cylindri- 
cal member. Other factors affecting this are the pitch 
of the threads forming the camming surfaces and the 
fit of the camming surfaces to each other before 
clamping action is initiated. 

Pressures in various hydraulic pressure systems 
such as those used in air conditioning systems, fuel 
lines, oil lines, water lines, gas lines, sewer lines, 
vacuum lines, and other conduits may be readily ac- 
commodated. There are numerous applications in 
plant equipment and machinery and other plant or 
building installations. Fittings embodying the inven- 
tion may be used in these applications as well as 
others ranging from engine cooling and exhaust sys- 
tems to medical equipment, for example. 

They may be made of various materials, depend- 
ing on the required pressures, the possible chemical 
reactions between the fluids being conducted and the 
material of the fittings, and the material of which the 
cylindrical members are made so that there are no 
adverse reactions or galvanic action, by way of 
example. The environnment in which the fittings and 
cylindrical members are to be used must also be con- 
sidered. A corrosive atmosphere or fluid being con- 
ducted, or immersion in a hostile environment such as 
salt water would require materials designed for such 
use. Fittings embodying the invention may be used to 
assemble rods forming parts of toys, tent supports, 
playground equipment or scaffolding, for example. 
They are particularly useful in equipment requiring re- 
peated assembly and disassembly in normal use, 
such as scaffolding, since they are quickly clamped in 
place and are as quickly released to minimize disas- 
sembly time. Fittings used in this manner may be rea- 
dily reused. That is also the case in many other 
applications. 

When conduits for conducting high temperature 
fluids are to be connected, such as In some power 
plant conduits, seals other than rubber-like O-ring se- 
als may be used. Seals which will withstand temperat- 
ures that the rubber-like materials will not are well 



known in the seal art. 

The fittings are also adapted to being made of in- 
jection-molded plastic such as nylon for use with small 
plastic tubes, or of PVC for use with PVC piping that 

5 is now so common in household water and sewer sys- 
tems. In many instances they may be machined from 
bar stock, using appropriate metals and alloys such 
as brass, aluminium, bronze, and stainless steel. In 
other instances the nut main body may be cast of ap- 

10 propriate metal and machined as needed. 

Fig. 4 shows a modification of the fitting of Figs. 
1-3 in which two cylindrical members of different 
diameters are to be connected. Where appropriate, 
the same reference numerals apply to the same fitting 

15 elements, with different reference numerals being 
used for modified or new elements. 

The fitting 110 has a nut main body 112 provided 
with a stepped bore 126 having a bore axis 124. The 
upper portion of the fitting 110 as seen in Fig. 4 is the 

20 same as the upper portion of fitting 1 0 of Fig. 2, until 
it reaches the midpoint of the axially central bore por- 
tion 27 of Fig. 2. Therefore it has the same recess 28 
and cap bolt 40, with the same camming surfaces 36 
and 56, the same shank legs 60, etc. 

25 The modification begins with the shoulder 127 

located axially about at the midpoint between seal 72 
and a seal 170. Seal 170 is comparable to seal 70 of 
Fig. 2, but is of smaller diameter for reasons discus- 
sed below. Thus the axially central portion of bore 1 26 

30 includes an upper bore section 129 and a lower bore 
section 131 separated by the shoulder 127. The upper 
bore section 129 is illustrated as being of the same 
diameter as the axially central bore section 27 of Fig. 
2, and therfore tube 76 or some other cylindrical mem- 

35 ber fits into the upper half of the fitting 1 1 0 in the sme 
manner that it does in fitting 10. In the Fig. 4 modifi- 
cation, however, the tube end 78 is inserted in bore 
126 until it seats against shoulder 127. It is in sealing 
engagement with seals 72 and 74 as before, and is 

40 clamped in position by cap bolt 40, and particularly its 
shank legs 60, as before. 

The lower bore section 1 31 is of smaller diameter 
than the upper bore section 129, to accommodate a 
smaller outer diameter tube (or other cylindrical mem- 

45 ber) 188. Otherwise, the lower portion of the fitting 
110 Is similar In construction and arrangement to the 
lower portion of the fitting 1 0. Of course, the cap bolt 
142 has a smaller diameter shank 148, including 
shank legs 160, and the recess 130 is also of some- 

50 what smaller diameter, as are the camming surfaces 
136 and 156. Tube 188 is still snugly received in the 
smaller diameter cap bolt bore 144, and its tube end 
190 is inserted to the point where shoulder 127 is 
located. 

55 In instances where the outer diameter of tube 1 88 

is greater than the Inner diameter of tube 76, tube end 
1 90 will seat against the tube end 78, providing a stop 
for tube 188 in a manner similar to the stop for tube 
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end 78 provided by shoulder 127. 

If the outer diameter of tube 1 88 is less than the 
inner diameter of tube 76, tube end 190 is inserted un- 
til the tube is axially past seal 170 at the least, and 
may be inserted even into the end 78 of tube 76. Care 
is taken to insert it at least to the desired extent, with 
some leeway as to the exact amount of insertion. This 
has the added advantage that the combined lengths 
of tubes 76 and 188 may be telescopically adjusted 
over a wider range than permitted if the tube ends 
abut each other as shown in Figs. 2 and 4. Of course, 
if more axial leeway is required, the f ittings 1 0 and 1 1 0 
can be made with greater axial spacing between the 
locations of seals 70 and 72 of Fig. 1 or seals 170 and 
72 of Fig. 2. The tube ends do not have to be abutting 
for sealing purposes, since seals 70 and 72 or I70 and 
72 separately seal their associated tubes rather than 
the abutment of the tube ends being the seal. 

Fig. 5 shows another modification of the fitting 10 
of Fig. 2. In this instance the fitting 21 0 uses the same 
bores 40 and 44, recesses 28 and 30, cap bolts 40 
and 42, camming surfaces 36 and 56, tubes 76 and 
88, and seals 70, 72 and 74 and their details as shown 
in Fig. 2. The modification includes the addition of a 
groove 227 in the axially central bore portion 27, the 
groove 227 being axially intermediate seal grooves 
64 and 66 containing seals 70 and 72. A suitable re- 
movable tube stop 229 is mounted in groove 227, and 
is shown as being a C-clip. This dip is a resilient clip 
which may be of the split ring or split washer type, or 
a modification thereof in which the clip ends have 
holes therein to receive a clip compression tool for clip 
insertion and removal. Such clip constructions are 
well known in the art 

In this modification, tubes 76 and 88 are each in- 
serted in their respective bores and bore sections un- 
til their respective tube ends 78 and 90 abut the stop 
229, thus easily axially locating the tubes. The cap 
bolts are tightened as with the structure of Fig. 2, and 
the shank legs 60 clamp the tubes in place. 

Fig. 6 shows another modification of fitting 10. In 
this modification, the nut main body 312 of fitting 310 
is made in the form of an elbow rather than along a 
single axis. This is a good example of a nut main body 
which is cast and machined, or is injection molded 
when made of suitable plastic. Nut main body 312 has 
one portion 313 shown as extending upwardly in Fig. 
6, and another portion 315 extending laterally. While 
it is shown as extending about 90° between the axis 
324 of nut main body portion 313 and the axis 325 of 
nut main body portion 315, it is understood that it can 
be at other acute or obtuse angles as needed. Typical 
other angles would be 45° and 1 35°, providing fittings 
with oblique angles. 

At times, certain ultimate user requirements may 
require custom angles. These can be provided, even 
to the extent that a U-shaped fitting can be made with 
a third bore having its axis intersecting the then-paral- 
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lei bore section axes 324 and 325 similar to the in- 
tersection 323 of axes 324 and 325 shown in Fig. 6. 
This third bore would have its open end plugged if it 
were formed as a recess, or both open ends plugged 
if it is formed as a through bore. If cast, it can some- 
times be cast in place without requiring such plugs, in 
such an arrangement, nut main body portions 313 
and 315 would be spaced sufficiently far apart, at a 
minimum, to permit the tightening and loosening of 
the cap bolts 40 and 42 respectively fitted therein. Oc- 
casionally, the bores having axes 324 and 325 may 
even be located in different planes so that the axes 
are skew. The construction would be much like the U- 
shaped fitting, but the axes 324 and 325 would not be 
parallel to each other. Both axes would still intersect 
the axis of the third bore. 

In the modification shown in Fig. 6, a shoulder 
327 is formed axially between the bore sections 329 
and 331. similar to shoulder 127 of Fig. 4 which is for- 
med axially between bore sections 129 and 131. The 
bore section 331 is of slightly smaller diameter than 
bore section 329, preferably by no more than twice the 
wall thickness of tube 76 at tube end 78 so that the 
bore section 331 is no smaller than the inner diameter 
of tube 76 at tube end 78. By making the diameter of 
bore section 331 the same as the inner diameter of 
tube 76 at tube end 78, turbulent flow is lessened with 
consequent minimum pressure loss due to such flow. 

Another shoulder 333 is formed axially between 
the bore sections 335 and 337 of bore 339, and is 
similar to shoulder 327. Tube 88 is illustrated as being 
inserted through the cap bolt 42 and recess 30 and 
then into bore section 335 until the tube end 90 abuts 
shoulder 333. The cap bolts are tightened and the 
tubes are clamped in position as before. Of course, 
one of the tubes 76 and 88 may be larger than the 
other, following the teaching of the arrangement of 
Fig. 4. 

Fig. 7 shows still another modification of the fit- 
ting embodying the invention. In this arrangement the 
fitting 410 is formed as a tee, and is a combination of 
the arrangements of Figs. 2 and 6, with greater axial 
space between the seals 70 and 72 to accommodate 
the side connection constructed like the main body 
portion 315of Fig. 6. The nut main body 41 2 therefore 
has bore axis 24 extending through cap bolts 40 and 
42 as before, and the main body side portion 415 has 
its bore axis 424 intersecting bore axis 24 at 423. Main 
body side portion 41 5 is constructed in a similar man- 
ner to main body portion 315 of Fig. 6, and receives 
tube 488 therein in the same manner that main body 
portion 315 receives tube 88. Tube end 490 of tube 
488 abuts shoulder 333, and the tube interiors are all 
in fluid communication in the bore areas where axes 
intersection 423 occurs. The cap bolts 40,42 and 440 
are tightened to respectively clamp tubes 76, 88 and 
488 in like manner as before. By prearrangement of 
the fitting dimensions, one or two of the tubes may 
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have different diameters from the third tube, following 
the teaching in Fig. 4, rather than all being of the same 
outer diameter. 

Fig. 8 shows another modification of the fitting 1 0 
of Fig. 2. In this modification the upper half of the fit- 
ting 510 is the same as the upper half of fitting 10, 
down to the axial location beyond seal 72 from recess 
28 and cap bolt 40. There is no groove 64 and seal 70 
in bore 26, however, since only one tube 76 is being 
connected by fitting 510. The lower main body portion 
515 of nut main body 512 is provided with a shoulder 
517 on the outer surface thereof, and an external pipe 
thread 519 extends from shoulder 517 to the lower 
end 521 of the nut main body 512. Bore 26 extends 
through the lower main body portion and opens 
through the nut main body lower end 521 . 

A container 523 for a fluid to be present in tube 
76 and the lower part of bore 26 has a wall 525 in 
which a mating internal pipe thread 527 is formed so 
that fitting 510 can be threaded therein and secured 
to the container. Although not shown, a suitable seal 
may be provided between shoulder 517 and the con- 
tainer wall outer surface 529 if needed to prevent any 
fluid leakage past the pipe threads. Container 523 
may be a tank, a larger pipe or other conduit, a bottle, 
etc. In this arrangement* the fitting 51 0 is usually sec- 
ured in place to the container by the pipe threads and 
the tube 76 is then inserted through the cap bolt bore 
40 and the nut main body bore 26, including recess 
28, until the tube end 78 is positioned axially beyond 
seal 72 but usually does not extend beyond nut main 
body end 521. If the tube 76 is a pick-up tube for fuel 
in a fuel tank, for example, it may extend well into the 
fuel tank in accordance with fuel pick-up design. The 
cap bolt is tightened as before, and the tube 76 is 
clamped in position. 

In all of the fitting modifications herein disclosed, 
the camming surfaces and the internal bore or bores 
are protected with shipping caps during transport and 
handling, and continue to be protected by the sealing 
arrangements between the tube or tubes and the se- 
als or bore walls where the tube or tubes fit snugly, as 
well as the surface fit between the cap bolt heads and 
the nut main body end surfaces. It is of particular im- 
portance and advantage that the camming surfaces 
are so protected at substantially all times from the 
time that the fitting is preassembled through the 
period of its installation and use in its installed condi- 
tion. 

The fitting 10 of FIGURES 9,10 and 11 is of the 
type in which either one cylindrical member or two 
cylindrical members may be received and clamped by 
the fitting. For simplicity, no cylindrical member is 
shown as being connected to one end of the fitting. It 
is to be understood, however, that such second cylin- 
drical member may be received and clamped by the 
fitting, and that such second cylindrical member may 
be another tubular plastic member, a tube made of 



metal such as copper or steel or other similar material, 
a pipe or a rod. 

Fitting 10 has a nut forming the f itting main body 
12. The exterior of the main body is defined by op- 
5 posed ends, one being shown and identified as end 
14. The main body outer side wall 18 may be 
hexagonal, to provide a good tool purchase for instal- 
lation and removal of the cylindrical members. It may 
also have other shapes. For example, it may be cir- 
10 cular, with oppositely disposed flat surfaces formed 
on a suitable part such as at the center section. The 
particular arrangement to provide a good tool purch- 
ase is not a part of the invention. 

The end of the main body not shown because it 
15 has been broken away is usually constructed in mirror 
image to the end 14. End 14 has an end outer surface 
20. This surface is illustrated as being perpendicular 
to the fitting axis 24, but are not required to be so. For 
example, they may be somewhat conical, in either a 
20 convex or concave manner. Such variations are being 
more fully disclosed and claimed elsewhere, and are 
therefore not further shown or described here. 

Bore 26 of main body 12 can be better seen in 
FIGURE 11. It has an axially central portion 28 of a 
25 diameter commensurate with the inner diameter of the 
cylindrical members to be received, and two progres- 
sively larger diameters as will be further described. 
Bore 26 is provided with a recess 30 in its illustrated 
outer end. The bore end not shown is provided with a 
30 similar recess. These recesses are larger in diameter 
than the diameter of the axially center portion 28 of 
the bore. Since these recesses are preferably identi- 
cal but oppositely disposed, only recess 30 is shown, 
and only it will be described in further detail. 
35 Recess 30 has its outer end 32 opening through 

nut main body end surface 20 and its inner end ter- 
minating at the bore axially central portion 28. Internal 
camming surface 34, defined by an Internal thread 
36, is formed on about the axially inner half of recess 
40 30. Cross section segments of internal thread 36, as 
seen in FIGURES 9-11, are generally triangular so 
that the camming surface 34 is a spiral surface 
located on the lower side of the thread 36. Camming 
surface 34 extends upwardly from the inner end of the 
45 recess, or from a point immediately adjacent thereto, 
to the recess outer end 32, and also extends Inwardly 
from the side wall 38 of the recess. The camming sur- 
face 34, when seen in cross section as shown in FIG- 
URE 9-11, is therefore oblique to the axis 24. While 
so the other side of the thread 36 Is a similar but reverse- 
ly angled surface, it functions primarily only as a 
thread surface for the usual threading action to be de- 
scribed. 

The axially outer half of the recess side wall 38 is 
55 not threaded, and has a diameter at least as large as 
the root diameter of the thread 36 forming the internal 
camming surface 34 so that a mating external thread, 
when inserted in that part of the side wall 38, may axi- 
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ally pass by it without requiring any threading action. 
FIGURE 11 clearly illustrates this relationship. This 
decreases preassembly time. The internal camming 
surface 34 is not needed or desired in this area be- 
cause the camming action should occur near the re- 
cess inner end rather than near the recess outer end 
32. This provides a longer moment arm for the most 
effective cantilever action and clamping force with a 
given force exerted. 

Fitting 1 0 also has cap bolts at the opposite ends 
of nut main body 12. One such cap bolt 40 is shown. 
These cap bolts are also structurally comparable, and 
usually even dimension ally identical, to each other, 
and therefore only cap bolt 40 is shown and described 
in greater detail, it is to be understood, however, that 
the cap bolt of FIGURES 14-16 may be used in this 
other main body end. Also, when the cylindrical mem- 
ber being secured in the other end of the main body 
is a hard, relatively solid and unyielding member such 
as a copper or stainless steel tube or pipe, the ferrule 
to be described with regard to FIGURES 9-13 may be 
eliminated. Of course, with that arrangement seals 
such as the O-ring seals employed in that disclosure 
will be used when needed. The other cap bolt so em- 
ployed bears the same relationship to nut main body 
end surface 22 and to the recess comparable to re- 
cess 30 as does cap bolt 40 to nut main body end sur- 
face 20 and recess 30. It and its recess may at times 
be of a different size from cap bolt 40 and recess 30. 

Cap bolt 40 has a bore 44 extending theret- 
hrough, with bore 44 being coaxial with the fitting axis 
24 when assembled to and within nut main body 12. 
Cap bolt 40 includes a bolt head 46 and a bolt shank 
48 extending axiaily from one of the axially spaced 
side surfaces 50 of bolt head 46. Bolt head 46 has a 
laterally positioned side exterior surface 52 also 
shaped for good tool purchase. It may be hexagonal 
and of the same size as the hexagonal exterior side 
surface 18 of the nut main body 12. It is not neces- 
sarily identical in shape and size as the main body 
exterior side surface 18, however. 

As shown in FIGURES 9 and 10, the bolt head 
surface 50 is in surface mating engagement with the 
nut main body end surface 20 when the cap bolt is in 
its installed position for fitting transport and in use. 

Cap bolt shank 48 is annular since bore 44 also 
passes axially through it The shank end 54 remote 
from bolt head 46 terminates so that it is of a some- 
what shorter axial length than the axial length of re- 
cess 28 from nut main body surface 20 to the recess 
Inner end, effectively preven ting the shank end 54 
from engaging any part of the axially central portion 
28 of bore 26. 

External camming surface 56 is formed by an ex- 
ternal thread 58 on shank 48 so that it extends from 
the shank remote end 54 axially toward bolt head sur- 
face 50, but preferably terminates at about the same 
distance from surface 50 that camming surface 36 



terminates relative to the nut main body outer end 20. 
The remaining axial portion of shank 48 from the ter- 
mination of thread 58 to the cap bolt head surface 50 
is preferably of about the same diameter as the root 
5 diameter of thread 58. As described to this point, 
shank 48 is essentially an externally threaded annular 
extension from the bolt head 46. However, it is divided 
into several longitudinally extending segments or legs 
60 by slots 62. These slots extend from the shank ou- 
10 ter end 54 through the camming surface 56 and also 
through most of the shank length, stopping im- 
mediately adjacent to, yet preferably spaced from, 
bolt head surface 50. Shank segments 60 may there- 
fore be identif ied as cantilever shank legs. In the Mus- 
ts trated construction, there are four slots 62 and 
therefore four shank segments or legs 60. Some other 
applications or fitting constructions may use more or 
less shank legs. If less are used, the slots 62 are then 
considerably wider arcuately so that the shank legs 
20 are sufficiently arcuately narrow to still function as re- 
silient cantilevers. This would lessen the maximum 
obtainable clamping action, and should not be used 
where high clamping forces are required. It is more 
likely that more shank legs will be preferred. Since the 
25 cross section views of the cap bolt 40 in FIGURES 9- 
11 are taken along a line or in a plane passing through 
two oppositely positioned slots 62, the two shank legs 
of cap bolt 40 as seen in FIGURE 10 are not in sec- 
tion, but are shown in elevation. 
30 Referring now to main body bore 26, and particu- 

larly its axially central portion 28, a shoulder 64 in for- 
med in bore 26 at the Inner end of recess 30. Bore 26 
has a side surface 66 adjacent shoulder 64. Shoulder 
64 is defined by an axially facing annular surface 68. 
35 Another bore side surface 70, of smaller diameter 
than bore side surface 66, is on the other axial side 
of shoulder 64 from side surface 66. A center flange 
72 is formed at the center of the bore axially central 
portion 28. Flange 72 has an axially facing surface 74 
40 facing axially toward recess 30. The bore 26 has a 
section 76 which passes through flange 72. 

A ferrule 78 is provided so that the interior of the 
tubular plastic member has a backing surface against 
which clamping forces being applied through the 
45 tubular wall by the cantilever legs will secure and seal 
the tubular plastic member to the fitting rather than 
collapse it as the cap bolt it tightened. The ferrule 78 
also seals the bore 26 of the main body relative to the 
interior passage of the ferrule through which fluid 
so may be conducted. It acts as a guide for the instal- 
lation step in which the plastic tubular member is in- 
serted into its installed position. 

Ferrule 78 is generally tubular in shape, and is 
preferably made of a stiff, hard material. While it may 
55 be made of a plastic such as certain nylons, it is usu- 
ally made of metal having the same, or slightly grea- 
ter, coefficient of expansion as the main body, 
assuming that the main body is made of metal. Of 
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course, in some installations, the main body as well as 
the ferrule may be made of a hard plastic. The par- 
ticular plastic material used will depend upon the tem- 
peratures and pressures to be encountered, the fluid 
being conducted through the fitting, the environment 
in which the fitting is used, and the characteristics of 
cooperating structure such as shut-off valves, sol- 
enoid controls, electronic sensors, etc. 

Ferrule 78 has an exterior center flange 80 de- 
fined by oppositely disposed axially facing surfaces 
82 and 84 and a side surface 86. The diameter of the 
flange at side surface 86 is slightly larger than the 
diameter of the main body bore side surface 66 adja- 
cent shoulder 64, so that the ferrule flange 80 is press 
fitted into the main body with surfaces 64 and 86 be- 
ing in press fit relation when the ferrule is installed. 
The ferrule flange axial surface 84 is in full surface 
engagement with the axial surface 68 of shoulder 64 
when the ferrule is installed. 

The ferrule 78 has one end 88 extending from 
side 82 of flange 80 and another end 90 extending 
from the other side 84 of flange 80. Ferrule end 88 
has a has a tapered outer surface 92, tapered 
throughout its length at a convergent angle F relative 
to the axis 24, as shown in FIGURE 12. End 88 ter- 
minates in a rounded, or more sharply tapered end 
surface 94. Ferrule end 90 has a lateral outer surface 
96 and an axial end surface 98. It is preferred that sur- 
face 96 also be slightly larger in diameter than bore 
surface 70 of the main body so that these surfaces 
are also in press fit relation when the ferrule is instal- 
led. It is recognized that the ferrule may also be instal- 
led by the heat-shrink method in which the main body 
is heated relative to the ferrule until the ferrule will f it 
easily into the bore 26. As the main body and the fer- 
rule reach a common temperature, the main body 
shrinks relative to the ferrule and the press fit is ac- 
complished. When the ferrule is in its installed posi- 
tion, its axial end surface is preferably in full surface 
engagement with the axial surface 72 of main body 
flange 74. 

The ferrule 78 has an axially extending bore 100 
formed therethrough. When ferrule 78 is installed in 
the main body 12, the axis of the ferrule bore is coaxi- 
al with the axis 24 of the main body, and therefore the 
same reference character is used to identify the axis 
of the ferrule. The diameter of the ferrule bore 100 
and the diameter of the axial surface 74 of main body 
flange 72 are preferably the same so that flow turbu- 
lence in this area Is minimized. The length of ferrule 
end 88 is also preferably such that it terminates near 
the outer end of the internal thread 36 of the main 
body when the ferrule is in its installed position. How- 
ever, this relative location may be modified as desired 
and needed. 

The tube 102 is a plastic tube having resilient 
characteristics which make it difficult to clamp with 
sufficient holding power without some type of backup. 



The ferrule 78 not only provides this backup, but also 
acts as a tube guide and a tube end expander during 
tube installation. Tube 102 has a tube passage or bore 
104 defined by the tube inner wall 106. It has an outer 
5 wall 108, and the tube wall thickness 110 is the differ- 
ence in the radii of the inner wall 106 and the outer 
wall 108. The tube has an end 112 which is inserted 
into the bore of cap bolt 44 at its head end as instal- 
lation is begun, as shown in FIGURE 9. 
10 In the arrangement embodying the invention as 

shown in FIGURES 9-11 , the cap bolt 40 is also mod- 
ified when compared to the cap bolt of the embodi- 
ment of FIGURES 1-3. In the arrangement 
embodying the invention as shown in FIGURES 14- 
15 1 6, the cap bolt is constructed in the same manner as 
the cap bolt of FIGURES 1-3. 

The shank 48 and cap bolt head 46 of cap bolt 40 
have straight inner wall sections 116 def ining the cap 
bolt bore 44 from the bolt head surface 52 to a point 
20 near the beginning of the shank external thread 58. 
The inner wall sections are then outwardly tapered to 
define inner tapered surfaces 114. This taper is at an 
angle L. Angle L is equal to or slightly greater than 
angle F. For example, if angle F is4.0°, angle L is 4.0° 
25 to about 5.0°. This arrangement is considered to be 
within the term of one taper angle being commensu- 
rate with the other taper angle. The axial length of in- 
ner tapered surfaces 114 is as long as or slightly 
longer than the axial length of the ferrule tapered sur- 
30 face 92, at least to the extent that when the cap bolt 
40 and the ferrule 78 are in their installed positions 
the end surface 94 of ferrule 78 is still concentrically 
within the inner tapered surfaces 114. In this position, 
as shown in FIGURE 9, the ferrule tapered outer sur- 
35 face 52 and the cap bolt shank inner surfaces 114 de- 
fine a slightly conical annular space 118. The radii of 
the two tapered surfaces 92 and 114 are such at any 
selected axial point the difference between them is at 
least equal to the tube wall thickness 110 when the 
40 cap bolt 40 and the ferrule 78 are in the installed posi- 
tion and before the tube 102 has been inserted. 

The camming surfaces 34 and 56 are well protec- 
ted against contaminants. By use of shipping caps in 
the outer ends of the cap bolt bore 44, contaminants 
45 are kept out of the recesses and therefore away from 
the camming surfaces during handling and transport. 
One such shipping cap is shown In FIGURE 14. These 
shipping caps are preferably removed only im- 
mediately prior to insertion of the cylindrical member 
so or members to be clamped. Therefore at various times 
the camming surfaces are substantially always pro- 
tected against contaminants by sealing means, which 
at times include the sealing caps and, at other times, 
instead include the cylindrical member or members 
55 being clamped. The sealing means may, but does not 
necessarily, include the O-ring seals in the cap bolts 
and the main body. As noted therein, these seals are 
not necessary when the cylindrical member or mem- 
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bers are rods or do not conduct fluid under pressure. 
Also, when the cylindrical member being connected is 
a tubular plastic member and the claimed inventive 
structure is employed, the tube itself, together with a 
press fit of the ferrule used, provide the necessary 
sealing against pressure loss as well as against con- 
taminants. 

The fitting 10 is normally preassembled by first 
press fitting the ferrule 78 in place, and then inserting 
the cap bolt as shown in FIGURE 11, the cap bolt be- 
ing tightened when it threadedly engages the main 
body to the extent shown in FIGURE 10. Cap bolt 40 
is threaded in place so that its bolt head is in light forc- 
ible surface engagement with the nut main body end 
surface. This surface engagement, together with the 
similar surface engagement of the other cap bolt and 
the shipping caps in position in each cap bolt as 
shown in FIGURE 14, fuily protect the damming sur- 
faces 34 and 56, and their associated threads 36 and 
58, as well as the walls of the bore sections, keeping 
them free of contamination by dust and dirt, etc., and 
protecting them against physical damage due to ex- 
ternal forces accidentally being exerted on them. 

The more common use of the fitting 10 is in the 
connection of two pipes or tubes, as shown in FIG- 
URE 10 with one such tube being a plastic tube. The 
other pipe or tube is not shown for simplicity. The cap 
bolt need not be removed or loosened from its 
threaded engagement with the main body in order to 
install and secure the tube 102. The shipping cap is 
removed, and tube end 112 is inserted through the 
cap bolt bore 44 and recess 30 until it engages the fer- 
rule rounded or highly tapered end surface 94. Sur- 
face 94 is slightly smaller in diameter than the inner 
diameter of the tube so that the tube end 1 1 2 fits over 
the ferrule end and is guided into the tapered or con- 
ical annular space 118. The tube 102 is then push so 
that the tube end moves over the ferrule tapered sur- 
face 92, expanding or stretching circumferentially as 
it does so, until the tube end 112 engages the ferrule 
flange axial surface 82 as shown in FIGURE 10. The 
cap bolt 40 is then tightened so that the thread-formed 
camming surfaces 34 and 56 cause the cap bolt legs 
60 to move in a cantilever manner inwardly, engaging 
the tube outer wall 108 in gripping relation. Since the 
ferrule within the tube resists any radially inwardly di- 
rected forces tending to collapse the tube, the tube is 
tightly gripped between the cap bolt legs 60 and the 
ferrule. The portions of the tube which are so en- 
gaged by the cap bolt legs 60 are radially compres- 
sed, while the other parts of the tube are not so 
compressed. Thus the extreme outer end of the tube 
end 112 which, as seen in FIGURE 10 Is not so en- 
gaged, will not be compressed, and will be somewhat 
larger In outer diameter than the Inner diameter of the 
cap bolt bore at the leg outer ends 54, This will further 
resist any axial removal of the tube. 

The tube fit in the cap bolt head is usually suffi- 



ciently close as to seal the recess 30 against conta- 
minants. However If needed, a seal such as the O-ring 
seal may be installed in a groove of the cap bolt head 
for this purpose. The tapered tube-expanded fitting of 

5 the tube to the ferrule, and the additional gripping for- 
ce exerted radially inwardly which adds to this sur- 
face fitting, seals the interior of the tube and the 
ferrule against fluid leakage. Therefore no additional 
seal is needed for this purpose. The press fit of the 

10 ferrule in the main body seals it against fluid leakage, 
and no other seal is needed. It is recognized, how- 
ever, that in some instances it may be desired that the 
ferrule not be press fitted into the main body, but that 
it be more easily removed and installed. In such a 

15 case, a seal between the ferrule and the main body 
would be employed, preferably engaging the outer 
surface 96 of ferrule end 90. 

Different plastic tubes may be accommodated by 
appropriate sized ferrules and cap bolts. For 

20 example, several tubes may have the same outer 
diameter, but different tube wall thicknesses. Then 
only the ferrule need be of a size to properly accom- 
modate the tube inner wall 106. The diameter of the 
cap bolt shank bore may be of several different sizes 

25 to accommodate different tube outer wall diameters. 

The modification shown in FIGURES 13-16 per- 
mits the use of the same type of cap bolt, and employs 
the same ferrule 78 as in FIGURES 9-13. Cap bolt 
240 has a straight bore 244 throughout, instead of 

30 having the tapered inner surfaces 114 of the cap bolt 
legs. This results in a slightly decreasing taper of the 
annular space 218, as seen in FIGURE 14 . In order 
to accommodate the tube wall thickness, the external 
thread 258 on the cap bolt legs 260 are radially smal- 

35 ler than the internal threads 36 of the main body 1 2. 

At the beginning of installation, the shipping cap 
74 is removed, and the cap bolt 240 is threaded out 
of the main body as shown in FIGURE 15. The tube 
102 is inserted through and beyond the cap bolt bore 

40 244 until it extends beyond the leg ends 254 at least 
as far as the ferrule end 88 is long. The tube and the 
cap bolt are then moved axially so that the tube en- 
gages and fits over the ferrule tapered end 88 until it 
engages the ferrule flange. This is the partially instal- 
ls led situation illustrated in FIGURE 15. The cap bolt 
240 is then move axially until its thread 258 can be 
threaded into the main body internal thread 36. The 
cap bolt 240 is then threaded to the position shown in 
FIGURE 1 6. As it is threaded, the taper of the ferrule 
so having caused the outer wall of the tube to be similarly 
tapered, causes the cap bolt legs to move outwardly 
in a cantilever manner to fit this taper. This is accom- 
modated by the dif ference in diameters of the internal 
and external. threads. Once the cap bolt head 246 is 

55 seated on the end surface 20 of the main body, further 
tightening action of the cap bolt causes the camming 
surfaces formed by the threads 36 and 258 to cam the 
legs-260 into gripping engagement with the tube. The 

11 
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gripping action, compression of the tube, and sealing 
action are then substantially the same as more fully 
described with regard to FIGURES 9-11. While the as- 
sembly procedure is slightly more time consuming 
with this modification, it does permit simpler machin- 
ing operations on the cap bolts. 

Because, in the arrangement of FIGURES 9-11, 
the cap bolt 40 is already threaded into the nut main 
body 12 until surfaces 20 and 50 are in engagement, 
the cap bolt cannot actually moved axial I y further into 
the nut main body bore 26 by such action. Instead, the 
camming surface 34 of the shank legs will move 
arcuately relative to the camming surface 56 of recess 
30, causing tensile forces to be exerted along the 
shank legs 60. Camming action results, with a force 
vector which moves the outer ends of the shank legs 
60 in a resilient cantilever action inwardly, causing the 
inner surfaces of the shank legs in the axial area of 
the camming surface 36 to grip and clamp the tube 
outer surface wall 108. 

it has been found, with a typical National Course 
thread defining the camming surfaces, that only about 
one-tenth of a turn of the cap bolt 40 is usually re- 
quired to obtain full clamping action which will hold a 
one-half inch copper or stainless steel tube against 
axial removal and in proper sealing relation under 
pressures normally encountered. The amount of 
arcuate turning required will vary to some extent due 
to any variations in the difference in the radius of the 
cylindrical member and the radius of the cap bolt bore, 
since that difference determines the distance that 
each of the shank leg ends must move radially inward 
to clamp the cylindrical member. Other factors affect- 
ing this are the pitch of the threads forming the cam- 
ming surfaces and the fit of the camming surfaces to 
each other before clamping action is initiated. 

When working with plastic tube members, how- 
ever, there is additional turning required, usually on 
the order of about 60° , to fully secure the tube in place 
because of the radial compression of the plastic tube 
and plastic flow as radial forces are exerted on it. 

In the modification of FIGURES 14-16, the cap 
bolt would have to be threaded through several turns 
(typically five or six) before the cab bolt head engages 
the main body. After then it would have to be turned 
about an additional 60° to secure the tube in place. 

Pressures in various hydraulic pressure systems 
such as those used in air conditioning systems, fuel 
lines, oil lines, water lines, gas lines, sewer lines, 
vacuum lines, and other conduits may be readily ac- 
commodated. There are numerous applications in 
plant equipment and machinery and other plant or 
building installations. Fittings embodying the inven- 
tion may be used in these applications as well as 
others ranging from engine cooling and exhaust sys- 
tems to medical equipment, for example. 

. They may be made of various materials, depend- 
ing on the required pressures, the possible chemical 



reactions between the fluids being conducted and the 
material of the fittings, and the material of which the 
cylindrical members are made so that there are no 
adverse reactions, by way of example. The environ- 

5 ment in which the fittings and cylindrical members are 
to be used must also be considered. A corrosive 
atmosphere or fluid being conducted, or immersion in 
a hostile environment such as salt water would re- 
quire materials designed for such use. Certain plas- 

10 tics are particularly adapted to such uses, as well as 
in low pressure systems. 

The f ittings are also adapted to being made of in- 
jection-molded plastic such as nylon for use with small 
plastic tubes, or of PVC for use with PVC piping that 

15 is now so common in household water and sewer sys- 
tems. When used with plastics such as PVC which are 
not sufficiently elastic to expand as they are installed 
on the ferrule, the ferrule end 88 may be straight 
rather than tapered, and have an outer diameter no 

20 greater than the inner diameter of the tube or pipe. 

In many instances the fitting main bodies and cap 
bolts may be machined from bar stock, using approp- 
riate metals and alloys such as brass, aluminum, 
bronze, and stainless steel. In other instances the 

25 main body may be cast of appropriate metal and 
machined as needed. 



Claims 

1 . A connector fitting of the cantilever clamp action 
type for connecting at least one cylindrical mem- 
ber (76) in which the cantilever clamping action is 
obtained by cooperative internal and external 
cam threads (36,56), 

and wherein the fitting is constructed and ar- 
ranged to have said threads (36,56) protected 
against contaminants and accidental impact 
damage during normal handling, transport, at- 
tachment to at least one cylindrical member (76), 
and in its installed position, 
said fitting comprising: 

a nut (12) defining a fitting main body and 
having a recess (28) therein provided with inter- 
45 nal threads (36) in axial ly inwardly spaced rela- 

tion to the opening of said recess; 

a cap bolt (40} having a bore (44) theret- 
hrough, a head (46), a longitudinally segmented 
shank (48) extending axially from said head and 
so provided with external 

threads (56) at the outer end thereof in axi- 
ally spaced relation to said head so that said 
shank is fully received in said nut recess (28) 
when said cap bolt (40) is threaded into said nut 
55 until said head (46) engages said nut (12) at the 

recess opening to prevent further movement of 
said cap bolt head axially toward said recess and 
to fully contain said internal and said external 

12 
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threads (36,56) protectively within said recess 
(28); and 

means sealing said cap bolt bore (44) in 
the area of said head and sealing said nut recess 
(28) axialfy beyond said internal threads (36), 5 

wherein said threads (36,56) cooperate in 
camming relation to move the shank segments 
(60) in cantilever fashion radially inwardly when 
said cap bolt (40) is rotated in a further inwardly 
threading direction and to thread lockingly resist 10 
cap bolt rotation in the outwardly threading direc- 
tion, said shank segments (60) then gripping the 
member (76) received in said bore in the axial 
area of said external threads (56). 

15 

2. The fitting of claim 1, characterized in that said 
sealing means comprises removable shipping 
caps (75,77) in said cap bolt bore (44) during nor- 
mal handling and transport of the fitting. 

3. The fitting of claim 1 or 2, characterized in that 
said sealing means comprises a member (76) in- 
serted through said bore (44) and into said recess 
(28) at least axially beyond the axial area of said 
interna! threads (36), said member being the 25 
member (76) being gripped by said fitting when 

said shank segments (60) are moved inwardly by 
further tightening of said cap bolt (40) and the 
consequent camming action of said internal and 
external threads (36,56). 30 

4. The fitting of one of claims 1 to 3, 
characterized in that said camming surfaces 
(36,56) are internally contained so as to be pro- 
tected against accidental impact damage during 35 
normal handling, transport, the process of attach- 
ment to at least one cylindrical member (76,88), 

and in its installed position; and said nut (12) has 
a bore (26,27) therein defining at one bore end 
the enlarged recess (28) opening outwardly of 40 
said bore through one of said nut ends, said inter- 
nal thread (36) being provided in axially inwardly 
spaced relation to the outward opening of said re- 



45 

5. The fitting of claim 4. characterized by a first seal 
(74) in said cap bolt bore (44) in the axial area of 
said bolt head (46) and a second seal (72) in said 
nut bore (26,27) on the axially opposite side of 
said recess (28) from said cap bolt (40), said first 50 
and second seals being adapted to sealingly en- 
gage a cylindrical member (76) to be inserted 
through said cap bolt bore (44) and said recess 
(28) and at least into said nut bore (26,27) axially 
past said second seal and to then be clamped by 55 
said clamping legs (60). 



6. The fitting of claim 4 or 5, characterized in that 



said nut bore comprises a first portion (26) and an 
additional second portion (27) connecting with 
said first portion and continuing through said nut 
to said nut other end, said nut bore second por- 
tion having a second recess (30) and a third cam- 
ming surface defined by a second internal thread 
positioned in axially inwardly spaced relation to 
the axially outward opening of said second re- 
cess, and another cap bolt (42) constructed like 
said first defined cap bolt (40), said another cap 
bolt fitting into said second recess (30) in like 
manner to said first defined cap bolt fitting into 
said first defined recess (28), said sealing means 
sealing said another cap bolt bore and in so doing 
operatively sealing said nut first and second re- 
cesses (28,30), said internal and external cam- 
ming threads of said nut second recess and said 
another cap (42) bolt likewise cooperating in cam- 
ming relation to move said another cap bolt shank 
segment clamping legs in cantilever fashion in- 
wardly when said another cap bolt is rotated in a 
further inwardly threading direction, said another 
cap bolt shank segment clamping legs (60) then 
being adapted to clampingly grip a member (88) 
received in said nut bore in the axial area of said 
another cap bolt external thread camming sur- 
face. 

7. The fitting of claim 6, characterized in that said 
nut bore has stop means (190,229) located axi- 
ally intermediate said first and second recesses 
(28,30) for limiting the axial inward position of a 
member (76) to be clampingly gripped by said 
first named cap bolt shank segment clamping 
legs (60) and for operatively limiting the axially in- 
ward position of a member (88) to be clampingly 
gripped by said another cap bolt shank segment 
clamping legs (60). 

8. The fitting of one of claims 6 or 7, characterized 
in that said nut bore first and second portions 
(26,27) are in coaxial alignment 

9. The fitting of claim 6, characterized in that said 
nut bore first and second portions are in angular 
axial relation so that said nut defines a fitting 
main body (312,412) for connecting two cylindri- 
cal members at an angle other than 1 80 degrees. 

10. The f itting of one of claims 1 to 9, characterized 
in that said shank (48) is axially shorter than the 
axial extent of said nut body recess (28) between 
an annular end surface (20) and the body recess 
bottom (34) of said unit body (12). 

11. The fitting of one of claims 1 to 10, characterized 
in that the internal threads (36) are provided with 
generally triangular cross section and extend axi- 
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ally from the bottom (34) of said recess (28) to no 
more than half the axial distance from said bottom 
(34) to the opening of said bore (26) through said 
nut body outer end surface (20). 

12. The fitting of one of claims 1 to 1 1 f characterized 
in that said fitting main body (410) has at least 
three of said bores and recesses and cap bolts. 

13. The fitting of claim 12, characterized in that said 
fitting main body (410) has its at least three bores 
in intersecting relation and interconnected to de- 
fine a fitting adapted to clampingly grip a number 
of cylindrical members (76,88,488) equal to the 
number of said bores, said fitting thus being one 
of a group of fittings comprising fittings known as 
tees, elbows, X-fittings and oblique fittings. 

14. The fitting of one of claims 1 to 13, characterized 
in that the member is a tubular flexible plastic 
member (102), which when gripped extends 
through said cap bolt bore (44) and constitutes at 
least a part of said sealing means; 

that a ferrule (78) having a bore (100) theret- 
hrough and pressf ittedly received in said main 
body bore is in coaxial bore alignment with said 
cap boit bore (44), said ferrule having one end 
(88) adapted to axially receive said tubular mem- 
ber (102) thereover in sealing and radial force 
backup relation and concentrically within said 
shank segment external threads (58); and 
that said shank segments (60) when gripping said 
tubular member (102) compress said tubular 
member against said ferrule (78) one end in the 
area concentrically within said shank segment 
external threads (58), thereby increasing the sea- 
ling action between said tubular member and said 
ferrule end. 

15. The fitting of claim 14, characterized in that said 
tubular flexible member (102) is a tubular plastic 
member and said ferrule one end (88) Is tapered 
so that its extreme outer end is received within the 
end of said tubular plastic member and as the 
tubular plastic member Is moved axially over said 
ferrule one end the tubular member expands con- 
centrically to accomodate the taper of said ferrule 
one end (88). 

16. The fitting of claim 15, characterized in that said 
cap bolt shank segments (60) have an internal 
tapered surface (114) commensurate with the 
taper of said ferrule (78) tapered one end and de- 
fining with said ferrule tapered one end a slightly 
conical tapered space having an annular thick- 
ness defined by the difference In the radii of said 

. surfaces at any one location being at least as 
much as the thickness of the wall of said tubular 



annular member. 

1 7. The fitting of claim 1 5, characterized in that said 
cap bolt shank segments (260) have a straight in- 

5 ternal surface and defining with said ferrule tap- 

ered one end (88) a tapered thickness annular 
space when said cap bolt (240) and said ferrule 
(78) are installed in said main body (12) for ship- 
ping and handling. 

10 

18. The fitting of claim 17, characterized in that said 
cap bolt shank segment external thread has a 
maximum free standing diameter less than the 
maximum diameter of said main body internal 

15 thread so that when said cap bolt shank seg- 

ments (260) are threaded into said main body (1 2) 
for shipping and handling the threads are 
threadedly engaged but have their respective 
maximum diameters spaced from each other at 

20 least to the extent that the tapered thickness an- 

nular space is of lesser thickness at any selected 
location than the thickness of the wall of said 
tubular plastic member. 

25 19. The fitting of one of claims 14 to 18, charac- 
terized in that said ferrule one end and said 
shank segments have respective concentrically 
spaced inner and outer surfaces providing an an- 
nular space therebetween when said ferrule and 

30 said cap bolt are instalted for shipping and hand- 

ling in said main body, said annular space being 
at least as radially thick as the radial thickness of 
the wall of said tubular member. 

35 20. A method of connecting a cylindrical tubular plas- 
tic member (1 02) to a connector fitting (10) having 
a cap bolt (40) provided with a bore (44) and axi- 
ally extending shank segments (60) having an ex- 
ternal thread camming surface (58) thereon in 

40 axially spaced relation to the head, said shank 

segments having a tapered internal surface (114) 
formed by a section of said bore radially within 
said external thread camming surface, a main 
body (12) having a recess receiving said shank 

45 segments (60) and having an internal thread 

camming surface (36) thereon in axially spaced 
relation to the opening of the recess and 
threadedly cooperating with said external thread 
camming surface, said cap bolt having a bolt 

so head for engaging one end of said main body, the 

fitting having a ferrule (78) with a tapered end 
(88) extending within said internal thread cam- 
ming surface (36) in Inwardly radially spaced re- 
lation thereto so as to receive said shank 

55 segments thereabout in spaced relation, the 

method comprising: 

(1) inserting one end of said tubular plastic 
member (102) in said cap bolt bore (44) and 
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receiving said ferrule tapered end (88) therein 
in surface engaging relation with the tubular 
plastic member inner wall; 

(2) moving the one end said tubular plastic 
member (102) axially over said ferrule tap-, 5 
ered end, thereby circumferen daily expanding 

the portion of said tubular plastic member to 
accomodate said ferrule tapered end (88) in- 
crease in diameter, 

(3) and turning said cap bolt (40) to cam said 10 
shank segments (60) into gripping engage- 
ment with said tubular plastic member (102) 

and radially force said tubular plastic member 
more tightly into surface engagement with 
said ferrule one end (88), thereby sealing and 1 5 
gripping said tubular plastic member against 
leakage relative to said ferrule and against re- 
moval from said fitting main body (12), and to 
engage the bolt head against said one end of 
the body. 20 



Patentanspruche 

1. Verbinderfitting der Bauart mit Auskrag-Klemm- 25 
wirkung zum Verbinden mindestens eines zylin- 
drischen Bauteils (76), bei dem die Auskrag- 
Klemmwirkung durch Zusammenwirken von In- 
nen- und AuBengewinden (36, 56) erzielt wird 
und das Fitting so ausgebildet und angeordnet 30 
ist, daB die Gewinde (36, 56) gegen Verschmut- 
zungen und zufallige StoBbelastungen bei der 
normalen Handhabung, beim Transport, beim 
Anbringen an mindestens einem zylindrischen 
Bauteil (76) und in montierter Lage geschutzt 35 
sind, wobei das Verbinderf itting umfaBt: 

Eine Mutter (12), welche einen Fitting- 
hauptkdrper bildet und eine Ausnehmung (28) mit 
Innengewinde (36) axial einwarts von der Off- 
nung der Ausnehmung hat; *o 

einen Hutbolzen (40) mit einer Durch- 
gangsbohrung (44), einem Kopf (46) und einem 
ISngs in Segmente unterteilten Schaft (48), der 
sich axial vom Kopf wegerstreckt und AuBenge- 
winde (56) am auBeren Ende im axialen bestand 45 
von dem Kopf aufweist, so da a der Schaft voll- 
standig in der Mutter-Ausnehmung (28) aufge- 
norhmen ist, wenn der Bolzen (40) in die Mutter 
eingeschraubt ist, bis der Kopf (46) an der Gff- 
nung der Ausnehmung der Mutter anlauft, um 50 
weitere Bewegung des Kopfes axial in die Aus- 
nehmung zu verhindern und Innen- und AuBen- 
gewinde (36, 56) vollstandig geschutzt in der 
Ausnehmung (28) aufzunehmen; und 

Dichtmittel zum Adichten der Durch- 55 
gangsbohrung (44) des Hutbolzens im Bereich 
des Kopfes und Adichten der Mutter-Ausneh- 
mung (28) axial jenseits des I nnengewindes (36), 

15 



wobei die Gewinde (36, 56) miteinander in Ein- 
griff so zusammenwirken, daft sie die auskragen- 
den Schaftsegmente (60) radial einwarts 
drucken, wenn der Hutbolzen (40) weiter einge- 
schraubt wird, und eine Gewindedrehung des 
Hutbolzens in der Ausschraub-Richtung blockie- 
ren, wobei die Schaftsegmente (60) dann ein in 
dem axialen Bereich des AuBengewindes (56) 
aufgenommenes Bauteil (76) greifen. 

2. Fitting nach Anspruch 1, dadurch gekennzeich- 
net, daB die Dichtmittel entfernbare Verschif- 
fungs-Kappen (75, 77) in der Durchgangsboh- 
rung des Hutbolzens (44) wahrend der normalen 
Handhabung und des Transports des Fittings 
aufweisen. 

3. Fitting nach Anspruch 1 Oder 2, dadurch geken n- 
zelchnet, daB die Dichtmittel ein in die Durch- 
gangsbohrung und in die Ausnehmung (28) bis 
mindestens axial jenseits des axialen Bereiches 
des Innengewindes (36) eingefuhrtes Bauteil 
(76) umfassen, wobei dieses Bauteil dem durch 
das Fitting gegriffenen Bauteil (76) entspricht, 
wenn die Schaftsegmente (60) durch weiteres 
Anziehen des Hutbolzens (40) und darausfolgen- 
de Eingriffswirkung der Innen- und AuBengewin- 
de (36, 56) einwarts bewegt werden. 

4. Fitting nach einem der Anspruche 1 bis 3, da- 
durch gekennzelchnet daB die kammenden Ge- 
windefl§chen (36, 56) innerhalb so untergebracht 
sind, daB sie gegen zufallige StoBbelastung bei 
normalem Handhaben, beim Transport, bei der 
Anbringung an mindestens einem zylindrischen 
Bauteil (76, 88) und in montiertem Zustand ge- 
schutzt sind, und daB die Mutter (12) eine Boh- 
rung (26, 27) aufweist, welche an einem 
Bohrungsende die Ausnehmung (28) bildet, wel- 
che sich nach auBen zu einem der Mutterenden 
offhet, wobei das Innengewinde (36) axial ein- 
warts mit bestand von der Offhung der Ausneh- 
mung nach auBen angeordnet ist. 

5. Fitting nach Anspruch 4, gekennzelchnet durch 
eine erste Dichtung (74) in der Hutbolzen-Durch- 
gangsbohrung (44) im axialen Bereich des Bol- 
zenkopfes (46) und eine zweite Dichtung (72) in 
der Mutterbohrung (26, 27) auf der axial bezug- 
lich des Hutbolzens (40) entgegengesetzten 
Seite der Ausnehmung (28), wobei die erste und 
die zweite Dichtung abdichtend mit einem zylin- 
drischen Bauteil (76) zusammenwirken, welches 
durch die Hutbolzen-Bohrung (44) und die Aus- 
nehmung (28) mindestens bis axial Jenseits der 
zweiten Dichtung in die Mutterbohrung (26, 27) 
eingefuhrt und dann durch die Schaftsegmente 
(60) eingeklemmt ist 
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6. Fitting nach Anspruch 4 Oder 5, dadurch gekenn- 
zelchnet, dad die Mutterbohrung einen ersten 
beschnitt (26) und einen zusatzlich mit diesem zu 
dem anderen Mutterende hin verbundenen zwei- 
ten beschnitt (27) aufweist, wobei dieser zwe'rte 
beschnitt eine zweite Ausnehmung (30) und eine 
dritte Kammflache aufweist, die durch ein zwei- 
tes Innengewinde, welches axial einwarts von 
der axialen AudenSffnung der zweiten Ausneh- 
mung erstreckt und einem weiteren Hutbolzen 
(42) gebiidet ist, der wie der erste Hutbolzen (40) 
ausgebildet ist, wobei der weitere Hutbolzen in 
die zweite Ausnehmung (30) in gleicher Weise 
padt wie der Hutbolzen in die erste Ausnehmung 
(28), wobei die Dichtmittel die and ere Hutbolzen- 
Bohrung und dabei betriebsmadig die erste und 
die zweite Ausnehmung (28, 30) dichten, die In- 
nen- und Audengewinde zwischen der zweiten 
Mutterausnehmung und dem weiteren Hutbolzen 
ebenfalls kammend mite in and er zusammenwir- 
ken, um die frei auskragenden Schaftsegemente 
des weiteren Hutbolzens einwarts zu drucken, 
wenn der weitere Hutbolzen eingeschraubt wird, 
wodurch die Schaftsegmente (60) des weiteren 
Hutbolzens Wemmend ein Bauteil (88) greifen, 
welches in die Mutterbohrung in den axialen Be- 
reich des Audengewindes des weiteren Hutbol- 
zens eingefuhrt ist. 

7. Fitting nach Anspruch 6, dadurch gekennzelch- 
net, dad die Mutterbohrung Anschfagmittel (190, 
229) aufweist, die axial zwischen der ersten und 
der zweiten Ausnehmung (28, 30) angeordnet 
sind, um die axiale Einwartsbewegung eines 
durch die Schaftsegmente (60) des ersten Hut- 
bolzens zu greifenden Bauteils (76) und die 
axiale Einwartsbewegung des durch die Schaft- 
segmente (60) des weiteren Hutbolzens zu grei- 
fenden Bauteiles (88) zu begrenzen. 

8. Fitting nach Anspruch 6 Oder 7, dadurch gekenn- 
zeichnet, dad die ersten und zweiten Abschnitte 
(26, 27) der Mutterbohrung koaxial aufeinander 
ausgerichtet sind. 

9. Fitting nach Anspruch 6, dadurch gekennzelch- 
net, daft die ersten und zweiten Abschnitte der 
Mutterbohrung axial gesehen im Winkel zuein- 
anderstehen, so dad die Mutter einen Fitting- 
hauptkdrper (312, 412) zum Verbinden zweier 
zylindrischer Bauteile In einer Winkelstellung an- 
ders ais unter 180° bildet 

10. Fitting nach einem der Anspruche 1 bis 9, da- 
durch gekennzelchnet, dad der Schaft (48) axial 
kurzer als die axiale Lfinge der Ausnehmung (28) 
zwischen einer ringffirmigen Endf lache (20) und 
dem Grund (34) der Ausnehmung der Mutter(12) 



aufweist 

11. Fitting nach einem der Anspruche 1 bis 10, da- 
durch gekennzelchnet, dad die Windungen des 

5 Innengewindes im wesentiichen einen dreiecki- 

gen Querschnitt ha ben und sich vom Grund (34) 
der Ausnehmung (28) bis zu nicht mehr als der 
Halfte des axialen Abstandes zwischen dem 
Grund (34) und der Offnung der Bohrung (26) in 

10 der auderen Endflache (20) des Mutterkorpers 

erstrecken. 

12. Fitting nach einem der Anspruche 1 bis 11, da- 
durch gekennzelchnet, dad der Fittinghauptkdr- 

15 per (410) mindestens drei Bohrungen mit 

Ausnehmungen und Hutbolzen enthalt 

13. Fitting nach Anspruch 12, dadurch gekennzelch- 
net, dad der Fitting hauptkorper (41 0) mindestens 

20 drei einander schneidende und miteinander ver- 

bundene Bohrungen aufweist, um ein Fitting zu 
schaffen, das eine mit der Anzahl der Bohrungen 
ubereinstimmende Anzahl von zylindrischen 
Bauteilen (76, 88, 488) unter Klemmung greifen 

25 kann, wobei solche Fittings zu der Gruppe geh6- 

ren, die als T-, Ellbogen-, X- und Schrag-Fittings 
bekannt sind. 

14. Fitting nach einem der Anspruche 1 bis 13, da- 
30 durch gekennzelchnet, 

dad das Bauteil ein flexibtes Kunststoffrohr (102) 
ist, welches sich in gegriffenem Zustand durch 
die Hutbolzenbohrung (44) hindurch erstreckt 
und mindestens einen Teil der Dichtmittel bildet; 

35 dad eine Hulse (78) mit einer Durchgangsboh- 

rung (100) und mit Predsitz in der Bohrung des 
HauptkSrpers koaxial ausgerichtet auf die Hutbol- 
zen-Bohrung aufgenommen ist, wobei die Hulse 
das Rohr (102) mit einem Ende (88) axial dich- 

40 tend und unter Ausubung einer radialen Stutz- 

kraft und konzentrisch zu dem Audengewinde 
(58) der Schaftsegmente aufnimmt, und dad die 
Schaftsegmente (60) beim Greifen des Rohrs 
(102) dieses gegen ein Ende der Hulse (78) in 

45 demjenigen Bereich andrucken, in welchem das 

Audengewinde (58) der Schaftsegmente da mit 
konzentrisch ist, wodurch die Dichtwirkung zwi- 
schen dem Rohr und dem Hulsenende erhoht 
wird. 

50 

1 5. Fitting nach Anspruch 14, dadurch gekennzelch- 
net, dad das flexible Rohr (102) ein Kunststof- 
frohr ist und dad das eine Ende der Hulse (88) 
konisch ist, so dad ihr duderestes Ende in dem 

55 entsprechenden Ende des Kunststoffrohres auf- 

genommen wird, und dad beim axialen Schieben 
des Rohres uber das eine Ende der Hulse das 
Kunststoffrohr darauf konzentrisch gedehnt wird, 
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urn die Konizitat des einen Endes der Hulse (88) 
aufzunehmen. 

1 6. Fitting nach Anspruch 1 5, dadurch gekonnzeich- 
net, daB die Schaftsegmente (60) des Hutbol- 
zens eine innen konische Flache (114) 
aufweisen, welche auf die Konizitat des einen En- 
des der Hulse (78) abgestimmt ist und mit dem 
konischen Ende der Hulse einen schwach kon- 
isch ausgebildeten Raum mit einer Ringstarke 
bildet, welche durch die Differenz der Radien der 
genannten Flachen an jedem Ort mindestens so 
groB wie die Wandstarke des Rohrs bestimmt ist. 

1 7. Fitting nach Anspruch 1 5, dadurch gekennzeich- 
net, daB die Schaftsegmente (260) des Hutbol- 
zens eine gerade Innenflache aufweisen und mit 
dem konischen Ende der Hulse (88) einen koni- 
schen Ringraum bilden, wenn der Hutbolzen 
(240) und die Hulse (78) im HauptkSrper (12) zum 
Verschiffen und Handhaben montiert sind. 

1 8. Fitting nach Anspruch 1 7, dadurch gekennzeich- 
net daB das AuBengewinde der Schaftsegmente 
einen maximalen AuBendurchmesser aufweist, 
der kleinerals der maximale Durchmesserdes In- 
nengewindes des Hauptkorpers ist, so daB in ein- 
geschraubtem Zustand der Schaftsegmente 
(260) des Hutbolzens in den Hauptkorper (12) 
zum Verschiffen und Handhaben die Gewinde 
zwar miteinander verschraubt sind, jedoch im be- 
stand angeordnete maximale Durchmessern zu- 
mindest in dem AusmaB haben, daB die 
Konusstarke des Ringraumes an je dem ausge- 
wahlten Ort geringer als die Wandstarke des 
Kunststoffrohres ist 

19. Fitting nach einem der Anspruche 14 bis 18. da- 
durch gekennzeichnet, daB das eine Ende der 
Hulse und die genannten Schaftsegmente ko- 
axiale, beabstandete innere und au&ere Flachen 
aufweisen, welche zwischen sich einen Rin- 
graum bilden, wenn die Hulse und der Hutbolzen 
zum Verschiffen und Handhaben in den Haupt- 
kdrper eingebracht sind, wobei der Ringraum ra- 
dial mindestens so dick wie die radiale 
Wandstarke des Kunststoffrohres ist 

20. Verfahren zum Verbinden eines zylindrischen 
Kunststoffrohres (1 02) mit einem Verbinderf itting 
(10) mit einem Hutbolzen (40), der eine Bohrung 
(44) und axial auskragende Schaftsegmente (60) 
mit AuBengewinde-Kammflachen (58) darauf 
aufweist, welche axial einen Abstand vom Hut- 
bolzen-Kopf aufweisen, wobei die Schaftseg- 
mente eine konische Innenflache (114) aufwei- 
sen, die von einem Abschnitt der Bohrung radial 
inner halb des AuBengewindes gebildet ist, mit ei- 



nem Hauptkorper (12) mit einer Ausnehmung, 
welche die Schaftsegmente (60) aufnimmt und 
axial im Abstand zur Gffnung der Ausnehmung ei- 
ne Innengewinde-Kammflache (36) aufweist, 
5 welche in Schraubeingriff mit den AuBengewin- 

de-Kammflachen zusammenwirkt, wobei der 
Hutbolzen einen Kopf aufweist, der mit einem En- 
de am HauptkSrper angreift, und das Fitting eine 
Hulse (78) mit einem konischen Ende (88) auf- 
10 weist, welches sich innerhalb der Innengewinde- 

Kammflache (36) radial einwarts davon erstreckt, 
urn die Schaftsegmente darauf im Abstand auf- 
zunehmen, wobei das Verfahren umfaBt 

(1) Einsetzen eines Endes des Kunststoffroh- 
15 res (102) in die Hutbolzenbohrung (44) und 

Aufnehmen des konischen Hulsenendes (88) 
darin unter Zusammenwirkung dessen Ober- 
flache mit der Innenwand des Kunststoffroh- 
res; 

20 (2) Schleben des einen Endes des Kunststof- 

frohres (102) axial uber das konische Hulse- 
nende, wodurch der Abschnitt des 
Kunststoffrohres in Umfangsrichtung gedehnt 
wird, urn die Durchmesserzunahme des kon- 

25 ischen Hulsenendes (88) auszugieichen; und 

(3) Verdrehen des Hutbolzens (40), urn die 
Schaftsegmente (60) in Eingriff mit dem 
Kunststoffrohr (102) zu bringen und das 
Kunststoffrohr fester in radialen Oberf lache- 

30 neingriff mit dem Hulsenende (88) zu druck- 

en, wodurch das Kunststoffrohr gegrif fen und 
gegen Lecken bezuglich der Hulse abzudich- 
ten und gegen Entfernen aus dem Fitting- 
Hauptkorper zu sichern und den Bolzenkopf 

35 gegen das eine Ende des Hauptkorpers anzu- 

drQcken. 



Revendications 

40 

1. Raccord du type a action de blocage par levier 
pour roller au moins un element cyiindrique (76), 
dans lequel ('action de blocage par levier est ob- 
tenue par cooperation de f iletages internes et ex- 

45 ternes (36, 56) fbrmant came, et dans lequel le 

raccord est constitue et agence pour que lesdits 
f iletages (36, 56) soient proteges contre des pro- 
ducts contaminants et des endommagements ac- 
cidentels par impact pendant une manipulation 

50 normale, un transport, une f ixation a au moins un 

element cyiindrique (76), et en position installee, 
ce raccord comprenant : 

une piece f iletee (12) def inissant un corps 
principal du raccord et comprenant un evidement 

55 (28) muni def iletages internes (36) en relation 

espacee axialement vers Tinterieur par rapport a 
I'ouverture de T6videment ; 

un boulon d'extremite (40) comprenant un 
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alesage traversant (44), une tete (46), et une tige 
segmentee longitudinalement (48) s'etendant 
axialement a partirde ia tete et munie defiletages 
externes (56) a son extremite extern e en relation 
d'espacement axial par rapport a la tete de sorte s 
que la tige est completement recue dans I'evide- 
ment (28) de la piece filetee quand le boulon d'ex- 
tremite (40) est visse dans la piece filetee jusqu'a 
ce que la tete (46) bute centre la piece f iletee (12) 5. 
au niveau de I'ouverture de I'evidement pour em- 10 
pecher un deplacement ulterieur de la tete du 
boulon d'extremite axialement vers I'evidement et 
pour contenir completement les filetages inter- 
nes et externes (36, 56) de fa con protegee dans 
I'evidement (28) ; et 15 

des moyens scellant i'alesage (44) du bou- 
lon d'extremite dans la zone de la tete et scellant 
I'evidement de la piece f iletee (28) axialement au- 
dela des filetages internes (36), 

dans Iequel les filetages (36, 56) servent 20 
de came pour de placer les segments (60) de la 
tige a la facon d'un levler radialement vers I'inte- 
rieur quand !e boulon d'extremite (40) est entraT- 
ne en rotation dans une direction de vissage 6. 
supplementaire vers Pinterieur et pour resister de 25 
facon bloquante a une rotation du boulon d'extre- 
mit6 dans la direction du filetage vers Pexterieur, 
les segments (60) de la tigeserrant alors I'ele- 
ment (76) recu dans I'alesage dans la zone axial e 
des filetages externes (56). 30 

2. Raccord selon la revendication 1 , caracterise en 
ce que les moyens de scellement comprennent 
des capuchons de protection amovibles (75, 77) 
dans I'alesage (44) du boulon d'extremite pen- 35 
dant une manipulation normale et un transport du 
raccord. 

3. Raccord selon la revendication 1 ou 2, caracteri- 
se en ce que les moyens de scellement compren- 40 
nent un element (76) insere dans I'alesage (44) et 
dans I'evidement (28) au moins axialement au- 
dela de la zone axiale des filetages internes (36), 

cet element etant I'element (76) serre par le rac- 
cord quand les segments de tige (60) sont depla- 45 
ces vers Pinterieur par un serrage 
supplementaire du boulon d'extremite (40) et Pac- 
tion de came ulteneure des filetages internes et 
externes (36, 56). 

so 

4. Raccord selon Pune des revendications 1 a 3, ca- 
racterise en ce que les surfaces de came (36 f 56) 
sont contenues de facon interne de facon a etre 
protegees contre un endommagementaccldentel 

par impact pendant une manipulation normale, 55 
un transport, le processus de fixation a au moins 
.. un element cylindrique (76, 88) et en position ins- 
tate ; et en ce que la piece filetee (12) com pre nd 



un alesage (26, 27) definissant au niveau d'une 
extremite de I'alesage I'evidement elargi (28) 
s'ouvrant vers Pexterieur de I'alesage par I'inter- 
mediaire de Pune des extremites de la piece file- 
tee, le filetage interne (36) etant espace 
axialement vers Pinterieur par rapport a I'ouver- 
ture externe de I'evidement. 

Raccord selon la revendication 4, caracterise par 
un premier joint (74) dans I'alesage du boulon 
d'extremite (44) dans la region axiale de la tete 
(46) du boulon et un second joint (72) dans Pale- 
sage de la piece filetee (26, 27) du cdte axiale- 
ment oppose de I'evidement (28) par rapport au 
boulon d'extremite (40), les premier et second 
joints etant adaptes a former scellement avec un 
element cylindrique (76) a inserer a travers Pale- 
sage (44) du boulon d'extremite et I edit evide- 
ment (28) et au moins dans I'alesage (26, 27) de 
la piece filetee axialement au-dela du second 
joint et a etre alors bloque par les pattes de blo- 
cage (60). 

Raccord selon la revendication 4 ou 5, caracteri- 
se en ce que I'alesage de la piece filetee 
comprend une premiere partie (26) et une secon- 
de partie supplementaire (27) rejoignant la pre- 
miere partie et se continuant a travers la piece 
filetee vers Pautre extremite de la piece filetee, la 
seconde partie de I'alesage de la piece filetee 
compren ant un second evidement (30) et une 
troisieme surface formant came definie par un 
second filetage interne positionne en relation 
d'espacement axial vers Pinterieur par rapport a 
I'ouverture axiale vers PexteYieur du second evi- 
dement, et un autre boulon d'extr6mit6 (42) cons- 
titue comme le premier boulon d'extremite defini 
(40), cet autre boulon d'extremite s'adaptant 
dans le second evidement (30) de facon analo- 
gue a celle selon laquelte le premier boulon d'ex- 
tremite defini s'adapte dans le premier evidement 
defini (28), les moyens de scellement scellant le- 
dit autre alesage de boulon d'extremite et scellant 
ainsi operativement les premier et second evide- 
ments de la piece filetee (28, 30), les filetages ex- 
ternes formant came du second evidement de la 
piece filetee et Pautre boulon d'extremite (42) 
servant de m6me de came pour deplacer les au- 
tres pattes de blocage des segments de tige de 
boulon d'extremit6 a la facon d'un levier vers Pin- 
terieur quand Pautre boulon d'extremite est en- 
tratne en rotation dans une direction de vissage 
supplementaire vers Pinterieur, les autres pattes 
de blocage des segments de tige du boulon d'ex- 
tremite (60) etant alors adaptees a serrer et blo- 
quer un element (88) recu dans I'alesage de la 
piece filetee dans la zone axiale de Pautre surfa- 
ce de came a filetages externes du boulon d'ex- 
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tremite. 

7. Raccord selon la revendication 6, caracterise en 
ce que I'alesage de ia piece filetee comprend des 
moyens de butee (190, 229) disposes axialement 5 
entre les premier et second evidements (28, 30) 
pour limiter la position axiale vers I'interieur d'un 
element (76) a serrer et bloquer par les premieres 
nommees des partes de blocage (60) des seg- 
ments de tige de boulon d'extremite et pour limiter 10 
operativement la position axiale vers I'interieur 
d'un Element (88) a serrer et bloquer par les pat- 

tes de blocage de segments de tige (60) de I'autre 
boulon d'extremite. 

15 

8. Raccord selon Tune des revendication s 6 ou 7, 
caracterise en ce que les premiere et seconde 
parties d'alesage (26, 27) de la piece filetee sont 
en alignement coaxial. 

20 

9. Raccord selon la revendication 6, caracterise en 
ce que les premiere et seconde parties d'alesage 
de la piece filetee presentent une relation axiale 
inclinee telle que la piece filetee def in it un corps 
principal du raccord (312, 412) pour relier deux 25 
elements cylindriques selon un angle autre que 
180°. 

10. Raccord selon Tune des revendications 1 a 9, ca- 
racterise en ce que la tige (48) est plus courts 30 
dans le sens axial que I'etendue axiale de I'evide- 
ment (28) du oorps de la piece filetee entre une 
surface d'extremite annulaire (20) et le fond (34) 

de I'evidement du corps (12) de la piece. 

35 

11. Raccord selon Tune des revendications 1 a 10, 
caracterise en ce que les filetages internes (36) 
ont une section de forme generate triangulaire et 
s'etendent axialement a partir du fond (34) de 
I'evidement (28) jusqu'a pas plus de la moitie de 40 
la distance axiale a partir dud it fond (34) vers Pou- 
verture de I'alesage (26) par I'lntermediaire de la 
surface d'extremite externe (20) du corps de la 
piece f iletee. 

45 

12. Raccord selon I'une des revendications 1 a 11, 
caracterise en ce que le corps principal du rac- 
cord (410) comprend au moins trois alesages, 
evidements et boulons d'extremite. 

50 

13. Raccord selon la revendication 12, caracterise en 
ce que le corps principal du raccord (41 0) presen- 
te ses au moins trois alesages en relation d 'inter- 
section et d'interconnexion pour definir un 
raccord adapte a serrer et bloquer plusieurs ele- 55 
ments cylindriques (76, 88, 488) en nombre egal 

au nombre d'alesages, le raccord etant ainsi Tun 
des groupes de raccords comprenant des rao 



cords connus sous les appellations de raccords 
en te, en coude, en X, et obliques. 

14. Raccord selon I'une des revendications 1 a 13, 
caracterise en ce que 

I'element est un element tubulaire flexible 
en matiere plastique (102) qui, quand il est serre, 
s'etend a travers I'alesage du boulon d'extremite 
(44) et constitue au moins une partie desdits 
moyens de scellement ; 

un manchpn (78) muni d'un alesage tra- 
versant (100) et monte a force dans I'alesage du 
corps principal est en alignement d'alesage 
coaxial avec I'alesage du boulon d'extremite (44), 
ce manchon ayant une premiere extremite (88) 
adaptee a recevoir axialement I'element tubulaire 
(1 02) en relation de scellement et d'appui par une 
force radiale, et concentriquement a I'interieur 
des filetages externes (58) des segments de 
tige ; et 

les segments de tige (60), quand ils 
serrent I'element tubulaire (102) compriment cet 
element tubulaire contre une extr6mite du man- 
chon (78) dans la zone concentrique a I'interieur 
des filetages externes (58) des segments de tige, 
augmentant ainsi Taction de scellement entre 
I'element tubulaire et I'extremite du manchon. 

15. Raccord selon la revendication 14, caracterise en 
ce que I'element flexible tubulaire (102) est un 
element tubulaire en matiere plastique et la pre- 
miere extremite (88) du manchon est conique de 
sorte que son extremite extreme externe est re- 
cue dans I' extremite de I'element tubulaire en ma- 
tiere plastique et, quand I'element tubulaire en 
matiere plastique est deplace axialement autour 
du manchon, une extremite de I'el6ment tubulaire 
se dilate concentriquement pour s'adapter a la 
conicite de la premiere extremite (88) du man- 
chon. 

1 6. Raccord selon la revendication 1 5, caracterise en 
ce que les segments de tige (60) du boulon d'ex- 
tremite ont une surface conique interne (114) de 
dimension adaptee a la conicite de I'extremite 
conique du manchon (78), definissant avec I'ex- 
tremite conique du manchon un espace legere- 
ment conique ayant une epaisseur annulaire 
definie par la difference de rayon des surfaces a 
un emplacement quelconque qui est au moins 
egale a I'epaisseurde parol de I'element tubulaire 
annulaire. 

17. Raccord selon la revendication 1 5, caracterise en 
ce que les segments de tige (260) du boulon d'ex- 
tremite ont une surface interne droite, definissant 
avec la premiere extremite conique (88) du man- 
chon un espace annulaire conique quand le bou- 
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Ion d'extremite (240) et le manchon (78) sont ins- 
talls dans le oorps principal (12) pour un trans- 
port et une manipulation. 

1 8. Raccord selon la revendication 1 7, caracterise en 5 
ce que le filetage externe des segments de tige 

du boulon d'extremite presente un diametre libre 
au repos maximum inferieur au diametre maxi- 
mum du filetage interne du oorps principal de 
sorte que, quand les segments de tige (260) du 10 
boulon d'extremite sont visses dans le corps prin- 
cipal (12) pour un transport et une manipulation, 
les filetages sont engages a vissage mais ont 
leurs diametres maximum respectifs espaces Tun 
de I'autre au moins dans la mesure ou Pespace 15 
annulaire conique est d'epaisseur inferieure en 
tout emplacement selectionne a Pepaisseur de la 
paroi de I'element tubulaire en matiere plastique. 

19. Raccord selon Tune des revendications 14 a 18, 20 
caracterise en ce que la premiere extr6mite du 
manchon et les segments de tige ont des surfa- 
ces internes et externes respectives espacees 

de facon concentrique laissant un espace annu- 
laire entre elles quand le manchon et le boulon 25 
d'extremite sont installes pour un transport et une 
manipulation dans le oorps principal, cet espace 
annulaire etant au moins aussi epais radialement 
que Pepaisseur radiale de la paroi de I'element tu- 
bulaire. 30 

20. Procede de raccordement d'un element tubulaire 
cylindrique en matiere plastique (102) a un rac- 
cord (10) comprenant un boulon d'extremite (40) 
muni d'un alesage (44) et de segments de tige 35 
s'etendant axialement (60) ayant une surface de 
came a filetage externe (58) en relation espacee 
axialement par rapport a la tete, ces segments de 

tige ayant une surface interne conique (114) for- 
m6e par une section de I'alesage radialement a 40 
I'interieur de la surface de came a filetage exter- 
ne, un corps principal (12) muni d'un evidement 
recevant les segments de tige (60) et comprenant 
une surface de came a filetage interne (36) en re- 
lation d'espacement axial par rapport a Pouvertu- 45 
re de Pevldement et cooperant par filetage avec 
la surface de came a filetage externe, le boulon 
d'extremite comprenant une tete de boulon pour 
buter contre une extremite du corps principal, le 
raccord comprenant un manchon (78) a extremite so 
. conique (88) s'etendant a I'interieur de la surface 
de came a filetage interne (36) en relation d'es- 
pacement radial vers I'interieur par rapport a cel- 
le-ci de facon a recevolr autour d'elle les 
segments de tige en relation d'espacement, ce 55 
procede comprenant les etapes suivantes : 
1) inserer une extremite de I'element tubulajre 
en matiere plastique (102) dans I'alesage (44) 



du boulon d'extremite et recevoir I'extremite 
conique (88) du manchon dans celui-ci en re- 
lation de butee en surface avec la paroi inter- 
ne de I'element tubulaire en matiere 
plastique ; 

2) deplacerla premiere extremite de I'element 
tubulaire en matiere plastique (102) axiale- 
ment sur Pextremite conique du manchon, di- 
latant ainsi peripheriquement la partie de 
I'element tubulaire en matiere plastique pour 
se conformer a Paugmentation de diametre de 
I'extremite conique (88) du manchon ; et 

3) faire tourner le boulon d'extremite (40) 
pour, par action de came, mettre en engage- 
ment de serrrage les segments (60) de la tige 
avec I'element tubulaire en matiere plastique 
(1 Q2) et forcer radialement I'element tubulaire 
en matiere plastique en contact de surface 
plus etroit avec I'extremite (88) du manchon, 
scellant et serrant ainsi I'element tubulaire en 
matiere plastique a I'encontre d'une fuite par 
rapport au manchon et a I'encontre d'un enle- 
vement par rapport au corps principal du rac- 
cord (12), et engager la tete du boulon contre 
la premiere extremite du corps. 
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